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■ METHOD AND - DEVICE FOR FORMING VESSEL BODY 
A ND TIIU3 FORMED VESSEL BQDy 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a method and device for 
mechanically forming a hollow vessel body and more particularly 
relates to an effective method and device for mechanically and 
automatically forming a hollow vessel, even when a viscosity of a 
raw material thereof is considerably low, and a hollow vessel 
body thus formed, 
ffi Prior Art 

E_7 Waste recycling has been considered as an important 



issue in order to save resources, preserve living surroundings and 
prevent environmental pollution. One of the most familiar and 
urgent issues is a reuse of waste paper such as news paper, 
magazine, etc. 

Waste paper is typically reused as regenerated paper, 
while a paper regeneration process has various industrial problems 
caused by waste paper treatment to prepare the starting material, 
residues thereof, relatively high production cost, etc. It is 
therefore desirable to recycle waste paper as simply as possible 
without troublesome treatment and addition of additives. 

A cost-saving recycle process of waste paper is, for 
example, to simply slurry paper in water, which is used to form a 
vessel body such as flowerpots or a block body such as brick. 
The thus water-slurried waste paper, however, is not useful at all 
as a starting material to form the above mentioned vessel body 
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because of a poor viscosity although it might sometimes be used 
for production of paper brick and the like. One of important 
factors for producing the waste paper vessel body such as 
flowerpots that the vessel can be formed on a large scale at a low 
cost while quality thereof is not necessarily high-grade. It 
seems possible to use a conventional device comprising a jigger, 
a negative mold and a forming attachment provided with a trowel 
(hereinafter simply referred to as a jigger unit) for mass- 
production of waste paper flowerpots, etc. Such a waste paper 
material, however, can not be shaped into a vessel body by 
conventional jigger units because of an excessively low viscosity 
thereof. 

When the waato pap e r mater i a ] — is applied to the — surf are, 
of a negative mold by means of a trowei^,_-:th«-Tnate?ial is easily 
repelled form or ha-td-ty-stuck on the mold so that no shape is 
— #e^TnHa rhereon . 

When a vessel body is formed by means of a conventional 
jigger unit an applicable material is a, pottery clay which is 
freely and easily transformed and water content thereof has been 
adjusted to appropriate hardness (or softness) enough to keep a 
vessel shape to be formed. Thus, such a pottery clay can be 
formed by the conventional jiggler unit without trouble. 
Conversely, it might be said that the above mentioned jigger unit 
has been developed only for forming the pottery clay. 

* ^IOWGVGI= -7 — it is — 1 mprtc;<g i hi i-r^ r>h-hain qn;q1i-Hy ^ j m 1 1 ^ ^ J^J^p 

the pottery day even if a water conterrt-X>^--tiT^'^aste paper 
material is carefia44-sr''control led when the material is prepared by 
i ffiply — bluL lying waste paper — in waLei . The — - - 1 urr i rd w n-. tl ^^^Qriprr 
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is hardly ui>ed ds a starting material at a higher _wajtgjZ---€eiTCer^ 
while it becomes rather drY_,a»-^— tJecr^eases a viscosity 
imprac^jus^ttrty^ at a lower water content, 

A slurry of waste paper is sometimes mixed with a 
solidifying agent or a glue to improve properties of the material, 
however, such a mixture is different from the environmentally 
desirable reuse of waste paper as it is and what is worse, the 
thus mixed material still shows a relatively low viscosity and 
keeps a rather dryish state. 

Although waste paper may be chemically treated to yield 
a starting material which has similar properties as a pottery 
clay, the present invention intends to reuse waste paper as it is 
without adding any chemical agent. 

A material of waste paper is conventionally formed by 
means of press molding. It is necessary to finely distribute the 
material on the mold surface due to poor flowability thereof, 
while water extracted therefrom should be released by means of, 
for example, a partially meshed mold. The. product thus formed 
under such a complicated condition looks quite poor and, in 
addition, should be reinforced by wax finishing, etc. 

According to the present invention, a method and a 
device for mechanically and automatically forming a vessel body 
even when a material has low viscosity such as waste paper of 
lower water content prepared by simply slurrying it in water, the 
thus formed product looking reasonably good and having sufficient 
strength, are provided. 

SUMMARY OF THE INVENTION 
It is an object of the present invention to provide a 
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method for forming a vessel body in which a material is charged in 
a negative mold, pressed to and spread on a mold surface by means 
of a rotating cylindrical rotaxy^^txo^^^ a vessel body. 

Another object of the present invention is to provide a 
device for forming a vessel body which comprises an open top 
negative mold, a ring-like lid member of a negative mold, which 
inside diameter is smaller than an open top diameter of the mold, 
a cylindrical rotary trowel which is mechanically fixed to move 
against an inner surface of the mold within a predetermined range 
and is at least longer than height of an inner wall surface of 
the vessel body to be formed, and a trowel drive* 

Yet another object of the present invention is to 
provide a vessel body formed by a method stated above in which 
there is used a material of extremely low viscosity such as that 
prepared by slurring waste paper in water, 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig, 1 is a schematic side view of a vessel body forming 
devise of the present invention. 

Fig. 2 is a perspective view of a rotary trowel and a 
driving motor used in a vessel body forming devise of the present 
invention. 

Fig. 3 is a perspective view of a rotary trowel and a 
driving motor used in another vessel body forming devise of the 
present invention . 

Fig. 4 is a vertical center-section of a vessel body 
forming devise of the present invention provided with a shave 
stand, a negative mold and a lid. 

Fig. 5 is an enlarged vertical center-section of a 




vessel body forming devise of the present invention provided with 
a shave stand, negative mold, a lid and a rotary trowel when a 
material is formed. 

Fig. 6 is a perspective view of a flower pot formed by 
the present invention. 

Fig, 7 is a vertical sectional view of a double-layered 
flower pot formed by the present invention. 

Fig. 8 is a perspective view of a half of split type 
negative mold. 

DETAILED DESCRIPTION 
¥ he negative mold may be a ratable — type and — b e ^ror tr: 
rotated in the same rotating dir^^s:2^irmT'''oT the rotary trowel at a 
surface rotat^jDo^a-lr^^peed lower than that of the rotary trowel so 
tn f M rm n ■"-■sshT body , ' ~ * 




mold per se can be rotated by means of the rotary trow^J^<^hi le 
formation of a vessel body is conducted successfully as a result 
of different rotation of the mol^d,,^n3'^^ trowel. It is an 
important feature of ttLe-'-^resent invention that rotation of the 
negative mo ld,.-drss lower than of the rotary trowel. The negative 
molrl pr^q^ ^ 1 [^o hR forcible rotation by means of a drive such as^a' 




motor . 

Further , — the n e gative mo l d used — i n the proDcnt inventj 
may be a split type. A ring-like lid memberjoay*^ integrally 
formed on such a negative mold^^o-^'-'gplit type. The ring-like lid 
member may be inteqj:::.a'3:'Iy formed either on each split half as a 
part ther^^ifor on one of the split halves as a whole if the ring- 
be a 



-I'i'Ke lia memoer is not split, 'rhe spllL Ly] 
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The negative mold may be combined with a shave stand for 
fitting the mold and a turn table for supporting the shave stand. 



V^^^^^ TJiorc may be - used — q drive which — rtrtartHS — Lhu utrgg 

/ mold in the same rotajyjag--d-iT'ec^i;on as the rotary trowel at 

'-^j / L t uii I Jutg"^ lo tationai speed lower than that ot tne trOWel": 

The rotary trowel may have a shape of a right cylinder 
or cone, while thickness thereof may be partially increased or 
decreased . 

The rotary trowel may be moved in close to the inner 
surface of the negative mold at a certain space to give the 
thickness of a vessel body to be formed. 

The rotary trowel is preferably rotated at high speed 
of, for example, 1,000 r.p.m. Although rotational speed less than 
1,000 r.p.m. is also effective, it takes a long time to conduct a 
smooth forming process at relatively low speed. 

Th e negative mold may be fixed directly to a — ouppo j 
such as a ratable shaft in an undetachable ord^^fe^i:?^ble 
situation. As the negative mo]^.i---s+fould be changed depending on a 
type or kind of ves^^-l-'oodies to be formed, the mold is replaced 
togetherjwi-tn the above mentioned support, shave stand and/or 
tiLiiLabie unless other wise the mold is fixed undetachably . ' 

A . ajQmbi nation of — each neyaLi uiul J , — shave — GLond^^jjjid 
turns table is necessarily fixed rot^t^J>3ry^'''ST^oun the axial 
center while drive f or^Jii=i"e'''shave stand is not necessary in 
general b^c^arxTse the shave stand is forcibly rotated through a 





forming material with force of the rotary trowel during the 
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fp i rmirrj prppp*T ^=i — — When a — large vessel body — rs f ULmeG; — howovor^ 
torque of the rotary trowel is not enough to.,js^tsrE^t^he shave 
stand and the negative mold__3ati^th'''''al amount of material. A 

drive may bejuie^'d in such a case to rotate a combination of these 

,ive mold, — ohavc stand and turn tahlp , 

The negative mold may be made of plastics, metal and the 
like, rigidity thereof being preferably high. 

A relative arrangement of the negative mold and the 
shave stand and/or the turn table may be similar to that of 
conventional jiggers. 

-A mold — 1 1 H may ho HQ-hanhahly -Ft-H-qH -hhp^ nfaga1-i\7pa mold 

by conventional means such as screws. The mold lid is forraetr as 
a ring-like disc by cutting off round the central^-p^xt thereof and 
protruded inward like a flange on the neo^^ferive mold, protruded 
width thereof corresponding to thi,;s^Cness of the top surface of the 
vessel body. The lid is pu;fe<on the mold during the forming 
process and put off when the formed vessel body is taken out 
therefrom. In^t^e case of a particular mold type, such as a 
negative^xitfold separable into two parts for easier ejection of the 
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id may be fixed the mold undetachably . 
T he method or — devise o -f — tire — pres eirt — inveuLiuu — i^__JJ+tf^ 
most effectively used to form mater iai^—erf'^extremely low 
viscosity, and is a Isp^-u-s^^ul 1 y applicable to conventional 
mat^xia=i«-^mjli as porcelain clay as a matter of couryti : 

T he material uocd in the pres e nt m e thod or deviGo^^ 

prep ared by p;i . mply slurring -wa-s-te ""paper* in water. 

Further, it is quite easy for the present invention to 
form a multilayered vessel body by using a mixture of different 
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materials . 

Materials of extremely low viscosity which can be used 
to form a vessel body by the present invention include not only 
waste paper itself but a mixture of waste paper and one of more 
materials selected from powdery or particulate charcoal, solid 
fertilizer, enzyme containing particles and mineral such as 
cullet. Using the above mentioned mixture, a desirable vessel 
body can be formed by the present invention. 

Charcoal particles, wood chips and leaf mold may be used 
as a material of the present vessel body independently or in the 
form of mixture thereof. 

Further it is possible to use waste wire coil as a 
useful material of the present invention, which is prepared by 
removing thermoplastic cover such as polyvinyl chloride therefrom, 
finely cutting wire and coil paper to form particle and slurring 
with water. 

A multi-layer vessel body is easily formed by the 
present invention by using a mixture of different materials. 

A vessel body formed by the present invention includes 
products such as a flower pot, trash box, etc., but is not 
limited to a specific product. 

According to the present invention, any of the above 
mentioned material can be used to form a uniform vessel body of 
high quality without skilled technique. 

The present device may be built in an on-line mass 
production system . 

The thus formed vessel body of waste paper alone or a 
mixture thereof exhibits excellent appearance and strength which 
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has never been achieved by similar products. 

According to the present invention, it is not necessary 
to add any glue or adhesive to the material nor to reinforce the 
product by waxing, etc. 

As has been described above, the present invention 
provides quite a novel and excellent method and device for 
forming a vessel body, while there may be used some unexpected 
materials other than those materials as disclosed herein. 

The material is kept between the rotary trowel and the 
inner surface of the negative mold, and pressed to and extended 
along the surface by means of the trowel which rotates faster 
than the negative mold. 

Because of characteristic features of the present 
invention as described above, even a material of extremely low 
viscosity can be formed mechanically and automatically as a 
vessel body. It is possible to easily produce uniform vessel 
bodies of high quality without any skilled technique. 

The vessel bodies produced by the present invention are 
far more excellent in appearance and shape than those of 
conventional products. In addition, they are strong enough to 
leave out any reinforcing process such as waxing. 

EMBODIMENTS 

Referring now to the attached drawings, the present 
invention will be detailed in the following. 
Example 1 

Fig. 1 is a schematic side view of the vessel body 
forming device. Fig. 2 is a perspective view of a rotary trowel 
and a driving motor. Fig. 3 is a vertical sectional view of the 
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vessel body forming device provided with a shave stand, a 
negative mold and a lid. Fig, 4 is an enlarged vertical sectional 
view of the vessel body forming device provided with a shave 
stand, negative mold, a lid and a rotary trowel when a material is 
formed, and Fig, 5 is a perspective view of a flower pot formed 
by the present invention. In Fig. 1, 1, 2 and 3 designate a 
rotary trowel, a drive motor and a manipulating arm, respectively, 
and 4 designates a shave stand. 5 and 6 designate a negative 
mold and a ring-like lid portion, respectively. And further, 7 
and 8 designate a turn table and a shaft, respectively. 

The shave stand is additionally used together with the 
turn table in this example. 

The rotary trowel 1 is a stainless steel right cylinder 
of 3 cm in diameter and chamfered to form a moderate and spherical 
tip. The rotary trowel 1 is co-axially attached to a shaft of 
the drive motor 2, and turned around and stopped when the drive 
motor 2 is turned on and off. An on-off switch 9 of the motor 2 
is fixed on a joint portion of the arm 3 so as to switch on when a 
supporting portion of the arm moves downward to a predetermined 
position, i,e,, the position just before a point where the rotary 
trowel 1 begins to form a material on the negative mold, 

.xed ro th^^.jA^!ifm 
r^d to moves 

within a predetermined range so ttxa-fe-'^Tie rotary trowel 1 does not 
move downward over the_,a-b^e mentioned position in the shave 
stand 4 and^.-a-lTsb keeps a certain space to the inner surface of the 
ggativG inulQ. ~ 



/ ^^^^^^ / The rotary tr o wel 1 is cuuvenLioually fi: 

^^Cr^ ^y a pair of screw and nut while the arm is adjusts 



The negative mold has a hollow portion on the center of 
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the bottom where a protrusion 10 of the shave stand 4 is fitted to 
form a draining hole of flower pot to be prepared. The 
protrusion 10 of the shave stand shoots upward from the bottom 
surface of the mold to an extent equal to thickness of the bottom 
of the flower pot. 

The negative mold 5 is made of plastics and not 
necessarily water absorbable. A gypsum negative mold used for a 
jigger tends to absorb, too much water from the material to form a 
vessel body of the present invention and is not preferable from a 
standpoint of strength because the material is strongly pressed 
thereto by means of the rotary trowel. 

The negative mold is detachably fitted to the shave 
stand 4 as a matter of course. 

The ring -like lid 6 protrudes inward as a flange having 
width equal to top thickness of the flower pot and is fitted 
detachably on the negative mold by means of conventional screws. 

The shave stand 4 is arranged co-axially and detachably 
on the turn table 7 which is rotatably fixed on a the shafts 8. As 
the turn table 7 functions as a flywheel, it is preferable to 
turn around the table 7 by hand before it is rotated by force of 
the rotary trowel. It is also preferable to use a drive unit to 
rotate the turn table at lower surface velocity of the mold 5 
than that of the rotary trowel when a large vessel body is 
formed . 

It is convenient to use a stop means to kill rotation 
soon after the forming process finishes. When such a stop means 
is not used, the turntable may be stopped by holding a periphery 
thereof by hand or allowed to turn around until it stops 



naturally 
Example 2 



4: T^resent invention 

Fig. 7 shows a fotn,ing dev.ce o£ the prese 

.e^ova.. ™e .o.».h, p.o.es. is coha.c.ea h._.his . ev.ce 

o<= ri*:^ scribed in Example 1. ^ 
basically in a similar, manner as descrxb 

1 ^ hp the same as used in Example 1 • 
rotary trowel may also be the sa 



Example 3 



„3ing the forming device described in Example 1, a 

flower pot as shown in Fig. 5 was prepared. 

s was fitted to the shave stand 4 
The negative mold 5 was tittea 

followed by putting the lid 6 thereon. 

. . serial 11 was prepared by finely 3^-3^^° 
A forming material JLi_w^ — y — i 

news pape. h, .eahs-^rn^^^^-i-in^-i^^; 
pL . 30 U«., o. „a.e..s.^^eZa^^-e«e . 

"'■"'"^ 1-hPreof being about 70 %)• 

paper (water content thereox ^ ^ ^nn 

, „,aterial 11 in an amount of about 500 
The thus prepared material 

, .3 =h..ea ... "e..uve .oU S aha suh..c«a .he 
3„p h. =cht.=iUh, the a™ 3 to .he .ota.y »o„e. X 

sTiep • 1 11 is nressed to the 

aow„v,a.a ih« the ™oia 3 so that th. »a«..a. XX .s P 

,a surface The s„.«h 9 was tu.hed on hy the ,o.„t.n, po.t.on 

mold surtace. ^^^^ ^^rr^^^- \ rrillv 

i-Vi*3rpof to automatical J. Y 
of the arm 3 during a downward movement thereof 

rotate the trowel 1 in the mold 5. 

^•F rotary trowel 1 

r^i-atp bv force of tne ro\.<ai-y 
negative mold 5 began to rotate oy 
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together with the turn table 7. The material 11 was extended 
with the aid of rotation of the trowel 1 and that of the mold 5 
to finally form the flower pot 12 between the trowel 1 and the 
surface of the mold 5 under the lid 6. 

The thus extended material was raised from the bottom 
along the mold surface. The following process was continued by 
pressing and extending the material by means of the rotary trowel 
until the material reached the ring-like lid 6 as a flange, 
thereby the top surface of the flower pot being formed. 

Overflowing of the material from the lid 6 was not 
observed because an amount required to form the flower pot was 
determined in advance and, at the same time, the process was 
carefully conducted to prevent such overflowing by controlling 
the rotary trowel. It should be noted, however, that the material 
in relatively larger or smaller amount in certain extent does not 
cause overflowing nor affect the forming process but yields a 
vessel body of relatively higher or lower density. 

When the material 11 was pressed by the rotary trowel 1, 
water was wrung therefrom but immediately absorbed in the 
surrounding material, which did not affect the' forming process 
because only a part of the material was pressed just for a moment 
to result in a slight amount of water. 

The wet flower pot thus prepared and shown in Fig. 5 was 
exposed under the sun for two days to completely dry and harden. 

The thus prepared flower pot was practically useful and was not 
deformed nor damaged by repeated watering. 

Th<i Iluwbii — uuL exhibited oufficicntlv high d e nsi | j niid 
fur excellent appearaja£:a--^f''''rnneFa outer surfaces thereof 




eomparod wilrh — LhaL ul — a cuiiverrbionQ -i — product made mainly of wn^ pufe ^ 
paper. The f lower__paJt--wa-s — strong that no additional 






reinforcement such as waxing was necessary. 

Each vessel body formed by the present invention may be 
dried naturally or by means of a conventional dryer although a 
drying manner is different depending on a specific material to be 
formed . 
Example 4 

Using the same device and material of the Example 3, a 
thinner flower pot as an outer layer 14 was prepared. The outer 
layer was dried and again put in the negative mold while the 
material was homogeneously mixed with about 3 parts by volume of 
charcoal particles of at most 5 mm in diameter, which was applied 
to the inner surface of the dried one as an inner layer 15 to form 
a double-layered flower pot as shown in Fig. 6. 

flower r*^ ' ^ '^'^mpr i P iii Pg r rn'^n^-i ^yg^y ^^-^ '"^^^'IICL'^J, "ij 
material has a coarse outer surface whexB— e-hraTcbal particles 
exposed, which tends to ^psfrr^^f f or soil user's hands. On the 
other hand, tJi.e-''3ouble- layered product formed by the present 
invent>€m has no such defect and keeps a useful effect of the 

L uual mi Iklture for a long rime. " 

I>t is — important for preparing — a' iiiul Li-lay£^rt5d — vessj 
body to form layers in the outer-to-inner order ^^^jfe+rS^^ is, the 
outermost layer is formed at first a^ii-tJxied, then the second one 
is formed and dried and suQiJ-"^ process may be repeated. For 
example, the oirtg^>"^yer is completed and then the second layer of 
the clrgjj^rtSal mixture is formed followed by drying the double- 



layered product as a whole, as described above. If the second 



-14- 



layer — i-s — form e d — before — -bh^ — fir Gfe — lay e r — is not f^riec^ charcoal 

particles are allowed to invade into the_Xi^^S"t — Tayer during the 
forming process and aj:.e--*-±TTally cropped out of the outer surface, 
which is.,..JHT^onvenient similarly as the mono-layer product of 
■charcoal mixture. ' 



Example 5 

A , „hri1f of negative mold is shown in Fiy. — — which; 
structure is quite different from that of used in^-feheabove 
Examples, This split type mold consist^.-<5£'^ two completely 



symmetrical halves thereof to b^-^cbmbined into one and is 
supported by a shave stapd:^^ (not shown). Using the split type 
mold, a vessel bod^y^^s formed similarly as described above. After 
the forming mx5cess is completed , the negative mold is removed 
from thex-^ave stand and split into two to take out a vessel 
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